Abstract. During summer 1995-96, we measured iron in the water column and conducted iron-enrichment bottle-incubation experiments at a station in the central Ross Sea (76ø30'S, 170ø40'W), first, in the presence of melting sea ice, and 17 days later, in ice-free conditions. We observed a striking temporal change in mixed-layer dissolved iron concentrations at this station, from 0.72-2.3 nM with sea ice present, to 0.16-0.17 nM in ice-free conditions. These changes were accompanied by a significant drawdown in macronutrients and an approximate doubling of algal (diatom) biomass. Our incubation experiments suggest that conditions were ironreplete in the presence of sea ice, and iron-deficient in the absence of sea ice. We surmise that bioavailable iron was released into seawater from the melting sea ice, stimulating phytoplankton production and the biological removal of dissolved iron from the mixed layer, until iron-limited conditions developed. These observations suggest that the episodic release of bioavailable iron from melting sea ice is an important factor regulating phytoplankton production, particularly ice-edge blooms, in seasonally ice-covered Antarctic waters.
Variables which may be important in regulating these ice-edge algal blooms include vertical stability of the upper water column [Smith and Nelson, 1985] , grazing by zooplankton [Lancelot, et al., 1993] , seeding by sea-ice algae [Smith and Nelson, 1985] , input of ice-derived micronutrients such as iron [Martin, 1990] , and, in some areas, depletion of macronutrients [Tr6guer and Jacques, 1992] .
Availability of dissolved iron may be an important factor regulating new production in high-nitrate low-chlorophyll (Fig. 3) , presumably incorporated into algal biomass. No significant differences were observed in the concentrations of total chlorophyll equivalents among treatments, suggesting that Fe and Mn additions affected no change in algal biomass relative to the controls (Fig. 3) . In contrast, for experiments using Fe-poor surface seawater collected during our second occupation of this site, net nitrate+nitrite removal rates were significantly higher (P = 0.004) in the Fe-amended bottles (2.7 I, tM d -1) relative to both the control and Mn treatments (1.1 I, tM d-l).
In the Fe-treated incubations, an average of 98% of the nitrate+nitrite initially present was removed from solution after 7-days incubation, compared with 44% removal in control and Mn-treated samples (Fig. 3) . Addition of Fe also produced an -60% increase in the concentration of total chlorophyll equivalents over the 7 days incubation, relative to the control and Mn treatments in which total chlorophyll equivalents remained roughly constant (Fig. 3) which is around 30% of the estimated total new production in the region, although this calculation is likely an overestimate because it uses the entire mass of annual sea ice rather than snow cover. A more recent calculation using an estimate of the total mass of snow in the seasonal ice zone yields the much lower value of ~4 x 10 lø mole C yr -1 new production [Edwards and Sedwick, 1996] . However, such estimates may be significantly offset by intense algal blooms in areas of Ferich snow, as may be the case in the Ross Sea. production, a value far exceeding the estimated total new production in the Southern Ocean [Martin, 1990] .
